
Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SHOET EAES AN AUTOSOMAL MUTATION IN 
THE HOUSE MOUSE 1 

CLAEA J. LYNCH 

Introduction 

Although the house mouse has been one of the favorite 
mammals used for the collection of Mendelian data, the 
number of known loci falls far short of the number of 
chromosomes observed in the germ cells of this species. 
Therefore, any addition to the list of Mendelian char- 
acters in this form should be a matter of interest to the 
geneticist. 

For several years, mice with unusually small ears have 
been known to exist, but, I believe, no description of the 
variation has been reported in the literature. The ster- 
ility exhibited by many of the individuals used in the 
following experiments has hindered the collection of data 
so that the amount is not large, but it has seemed advisable 
to put on record the results thus far obtained. 

The data are based upon observations made at the 
earliest stage at which it was possible to distinguish with 
accuracy between the long- and short-eared types. De- 
pletion of litters occurring previous to that time was dis- 
regarded. 

Description of the Character 

The mutation was found in stock which originally came 
from the Lathrop mouse farm and consists in a noticeable 
difference in the size of the ear. The pinna is about one 
half as long as that of the normal ear and usually one or 
two millimeters less broad but the position in which it is 
held lying close to the head makes it appear smaller than 
it actually is. In outline it is less regularly curved than 
the normal, a flattening near the tip of the ear and one in 

i Received for publication from the Rockefeller Institute for Medical 
Research. 
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A. Mouse showing the mutation " short ears." 

B. An F, hybrid from a cross between a sfajort-eared and a long-eared mouse. 
Ears similar to normal. 



the outer margin being fairly constant features. It is 
usually thick and rather fleshy in appearance. The dis- 
tribution of hair on the surface of the ear is similar to 
the normal. 

Experimental Investigation 
The Mutant Out-crossed. — The first two experiments 
showed immediately that the character " short ears " is 
recessive and that it is not sex-linked. Seven crosses 
were made between short-eared males and a number of 
long-eared females which were taken from sources other 
than the Lathrop stock or from Lathrop strains which 
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had never been known to produce any short-eared mice. 
In the Fj there appeared seventeen young of which ten 
were males and seven females (Table I). The ears of all 

TABLE I 

Short-eared Males Crossed to Long-eared Females 

Mating Fi Long 

& & 9 9 

178 1 1 

1369-1 . ... 1 1 

1369-2 "... 2 

1369-3 2 

1443-b 2 2 

1443-dl 1 2 

1443-d2 1 1 

Total 10 "7 

these mice were long — in fact, indistinguishable from the 
ears of normal mice. In the reciprocal cross, where the 
male parent was long-eared and the female short, the 
offspring were again all long-eared and also comprised 
members of both sexes. The numbers obtained in the 
second case (mating 1790, 1 male and 2 females) are very 
small, partly owing to an unusual amount of destruction 
of the young which happened to occur in this type of 
cross, but they indicate that sex-linkage is not involved. 
Were the gene for short ears located in the sex chromo- 
some, "criss-cross." inheritance would result from this 
mating and the sons would resemble the female parent 
and the daughters would be like the male parent since 
the sons would receive their single X chromosome carry- 
ing the short-ear gene from their short-eared mother, 
while the daughters would receive one X containing the 
short-ear gene from the mother, and the other X carrying 
the dominant long-ear gene from the father. This event 
was not realized — both sexes were of the same type, 
showing that both kinds of sperm formed by the long- 
eared father, whether they were male-producing or female- 
producing, carried the normal allelomorph of the gene 
for short ears and determined the appearance of the 
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long-eared F 1 individuals. Since it occurred in both 
types of sperm the short-ear gene must be located in one 
of the autosomes. 

The Back-cross. — The back-cross between long-eared 
mice, heterozygous for short ears and short-eared mice, 
gave 51 long-eared animals to 43 with short ears (the 
sums of the figures in Tables II and III). On the assump- 



TABLE II 

Back-cross. Heterozygous F Males Crossed to Short-eared Females 



Mating 


Long 


Short 




<?<? 


9 9 


Sex Not 
Recorded 


tftf 


9 9 


Sex Not 
Recorded 


1612-RF 

1612-HT 


1 


3 




3 
2 

3 


1 
1 




1654-a 


2 








1654-2 


3 




1656-B 


3 






1656-1 




1656-2 




1 

2 




1 


1656-T 


1 








1656-RH 




1656 


3 




; 


1655 




3 














10 


7 6 


8 


2 , 4 


Total 


23 




14 









tion that the character is due to one gene, the expected 
back-cross ratio is 1 : 1. In a total of 94, the expectation 
for the two classes would be 47 : 47. The actual numbers 
obtained fit the calculated sufficiently well to justify the 
conclusion that short ears depend upon a single pair of 
genes. 

In conformity with the results of the first test, the back- 
cross also shows that there is no sex-linkage concerned 
in the transmission of the new character. The long-eared 
Fj males (obtained by crossing normal females with 
short-eared males) were bred to short-eared females. If 
the new gene were sex-linked, the Y 1 male would have but 
one " dose " of the allelomorph long ears. It would be 
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TABLE III 
Back-cross. Heterozygous F Females Crossed to Short-eared Males 



Matins 


Long 




Short 


C?(? 


9 9 


Sex Not 
Recorded 


&& 


9 9 


Sex Not 
Recorded 


1655b-l 








2 
1 


3 

2 

1 
3 

1 




1655a-l 




2 

2 

1 
3 
1 
1 






1655b-2 






1655a-2 






1 
1 

2 
1 




1655al-l 






1655b-3 






1655al-2 






1655 


2 


3 


1719-1 




3 


1 


1 
1 
1 


1 


1719-2 






1758 


1 


1 


1 


2 








11 


14 


3 


10 


13 


6 


Total 


28 




29 









carried by the single X chromosome and distributed only 
to his daughters, which woulcl have long ears. His sons 
would not receive it; therefore they all would be short- 
eared like the maternal parent. 

The offspring from this cross are listed in Table II. 
In a few cases the mice escaped or were destroyed by the 
parents before the sex was recorded. There were, in ad- 



TABLE IV 

Heterozygous Long-eared Males by Heterozygous Long-eared Females 

Mating Long Short 

1655-5 4 1 

1723-2 2 4 

863 3 

1758-2 2 1 

Total IT ~6~ 

TABLE V 

Short-eared Males by Short-eared Females 

Mating Short tf ^ Short 9 9 

1443-1 4 

1727-1 3 2 

1727-2 1 3 

Total T T 
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dition, ten males and seven females which had long ears 
and eight males and two females with short ears. The 
appearance of individuals of each sex in each class shows 
that the gene must not be carried by the X chromosome. 

The First Filial Generation Inbred. — A very small 
number of mice were obtained from inbreeding the long- 
eared heterozygous ¥ 1 offspring. These gave, in the F 2 , 
11 long to 6 short (Table IV). In a total of 17 individ- 
uals on a one-factor basis, the numbers calculated for a 
3:1 ratio would be 12.75 to 4.25. The results are con- 
sistent with our previous conclusion as to the number of 
genes involved. 

The Ifibred Recessive. — The test of the inbred reces- 
sive demonstrates that the character breeds true. Three 
matings between short-eared males and females have 
yielded 13 young, all with short ears (Table V). 

Conclusion" 

The data given above show that the mutation " short 
ears " which appears as a perfectly definite and easily 
distinguishable character in mice behaves as a recessive 
and is dependent upon a single gene which is not sex- 
linked. Other possible linkage relationships have not yet 
been worked out. 



